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Lymphedema is a life-long sequelae to several neglected tropical diseases (NTD). In
Bangladesh the main cause is lymphatic filariasis (LF) and Ethiopia is endemic for both LF
and podoconiosis. The World Health Organization (WHO) recommends daily self-care
including meticulous washing and drying of affected skin and attention to entry lesions,
limb exercises and elevation. Adherence to this regime reduces secondary infections
which cause disabling episodes of acute dermato-lymphangitis (ADL). Self-care practices
must be integrated into family life, supported by community and monitored by health staff;
however, little is known about the influence of personal and socio-demographic factors on
adherence. People affected by lymphedema (n=272), adult caregivers (n=272), and health
workers (n=68) in Bangladesh and Ethiopia were trained in lymphedema management
according to WHO recommendations. Surveys on the causes and management of
lymphedema were collected at baseline and 24-weeks, and patients completed a daily
journal of self-care activities and symptoms. At baseline knowledge on causes and
management of lymphedema was greater among health workers (>70%) than patients
and caregivers (<20%) in both countries, and there were significant between-country
differences in patient reported use of limb washing (Bangladesh = 7.7%. Ethiopia =
51.1%, p = 0.001). At 24-weeks knowledge on lymphedema causes and management
had increased significantly among patients and caregivers, there was <70% adherence to
limb washing and exercises, but lesser use of limb elevation in both countries. A range of
patient characteristics were associated with significant variation in self-care, except for
limb washing. Performance of fewer leg exercises was significantly associated withersin.org October 2021 | Volume 2 | Article 7670451
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Frontiers in Tropical Diseases | www.frontiincreased age or severe lymphedema in Bangladesh, and with being female or in paid
work in Ethiopia. Patient journals recorded ADL symptoms and working days lost due to
lymphedema more frequently than were reported by recall during the 24-week survey.
Core elements of lymphedema self-care education, training and monitoring are the same
for multiple etiologies. This creates opportunities for cross-cutting implementation of
integrated service delivery across several skin NTDs. Sustainability will depend on
community level ownership and research on factors affecting adherence to
lymphedema self-care are urgently needed.Keywords: lymphedema, self-care, lymphatic filariasis (LF), podoconiosis, knowledge - attitude - practice,
neglected tropical disease (NTD), gaps, insight1 INTRODUCTION
The World Health Organization (WHO) Roadmap to End
Neglected Tropical Diseases (NTD) includes the elimination of
lymphatic filariasis (LF) as a public health problem in at least 58
of the 72 LF-endemic countries by 2030. Elimination of LF as a
public health problem is defined as 1) an infection rate sustained
below transmission thresholds, and 2) the availability of an
essential package of care for people with existing clinical
disease (1). The clinical manifestations of LF are hydrocele and
lymphedema, and these conditions are exacerbated by secondary
infections causing acute dermato-lymphangitis (ADL). Disability
from LF affects 42 million people resulting in an estimated loss of
5.25 million disability adjusted life years (DALY) (2).
Hydrocelectomy surgery offers a permanent cure for people
affected by hydrocele, but lymphedema cannot be cured and
treatment entails lifelong self-management by affected persons
with the support of their family and broader community (3). The
WHO recommends similar self-management interventions for
people affected by podoconiosis (4), which causes lower limb
lymphedema after bare-foot exposure to irritant soils (5).
Together LF- and podoconiosis-related lymphedema cause
pain, disfigurement, disability, and social exclusion for 20
million people globally (6, 7).
The extreme suffering of people affected by hydrocele and
lymphedema was the impetus for establishing the Global
Program to Eliminate LF (GPELF), which sets out validation
targets for the implementation of 1) mass drug administration
(MDA) of preventive chemotherapy, and 2) morbidity
management and disability prevention (MMDP) services for
people with existing disease (8). Since the inception of the
GPELF in 2000, targets for MMDP have lagged behind MDA
(9) and by 2019, 62 endemic countries reported that MDA had
been scaled up to all endemic areas or completed, but only 41
countries reported availability of the essential package of care in
any endemic areas (10). The Roadmap targets a 75% reduction in
DALYs by 2030 (1) and a significant acceleration of interventions
to reduce and prevent morbidity and disability will be needed in
order to achieve this.
A distinct feature of the Roadmap is greater ownership by
national and local governments, including communities.
Achieving this in LF- and podoconiosis-endemic areas willersin.org 2depend on educating all affected persons in evidence-based and
effective lymphedema self-care, and on providing support to
perform the recommended self-care activities. Currently, WHO
recommendations include education on the causes of
lymphedema, a daily regime of washing and drying the affected
body parts, meticulous skin care to prevent secondary infections
(ADL), and elevation and exercises to promote lymphatic
circulation (8). There have been multiple studies and two
systematic reviews which show the benefits of these core self-
care practices for the individual (11, 12), and the economic gains
to the whole community (13). Implementation of lymphedema-
management at this level is only sustainable if it addresses any
challenges and barriers to performing the daily self-care regime,
and these may be specific to country, region or individual. Here,
we report on the results of patient, caregiver and local health
worker questionnaires, and patient journals collected during a
study on an enhanced self-care protocol (14) for people affected
by moderate and severe lymphedema in Bangladesh (15) and
Ethiopia (16). Insights from these diverse populations may be
transferable to other LF- and podoconiosis-endemic counties
and contribute to achieving the overarching goal to leave no-
one behind.2 MATERIALS AND METHODS
2.1 Study Design and Research Personnel
A multicenter cluster randomized, controlled trial (RCT) on an
enhanced lymphedema self-care protocol was conducted in
Bangladesh and Ethiopia over 24-weeks during late 2018 and
early 2019. The enhanced self-care protocol, participant
recruitment and selection, and data collected methods have
been reported in detail (14–16). Briefly, both countries have a
high prevalence of LF, and podoconiosis in Ethiopia (17, 18).
Nilphamari District in north-western Bangladesh and Simada
District in north-western Ethiopia were chosen based on the
absence of any planned MMDP training programs during the
study period. The chosen locations also have distinctly different
lived environments, Nilphimari is less than 50 m above sea-level
and has a tropical climate and Simada has an elevation around
2000m and a cooler and dryer climate. Figure 1 shows the
location of study sites in each country.October 2021 | Volume 2 | Article 767045
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lymphedema in at least one leg, and if they had an adult caregiver
whowas available to participate in the study and provide support as
needed.Caregivers and twocommunity level healthworkers at each
of the includedhealth centerswere also enrolled into the study.Data
collection and outcomemeasures on lymphedema status have been
published for each country (15, 16). Clinical personnel in the
research teams assessed lymphedema status and conducted the
participant surveys. All participants were provided with a written
information sheet in the local language and the information was
also explained to them by native speakers. A maximum of ten
patients were enrolled into each study center to avoid over-loading
the healthworkers, but all volunteerswhowere not enrolled into the
study were invited to participate in the lymphedema self-care
training. The study was conducted in accordance with the
Declaration of Helsinki (19), and approved by the Bangladesh
Medical Research Council, and the Amhara Public Health
Institute Research Ethics Review Committee, and the Liverpool
School of Tropical Medicine Research Ethics Committee (approval
no. 012-18), andregisteredon the ISRCTN, trial number16,764,792
(20). All participants gave their informed consent for inclusion
before they participated in the study.
2.2 Data Collection and OutcomeMeasures
Questionnaires were used to collect demographic information (age
and sex) and knowledge on lymphedema causes and management
from all participants (patients, caregivers, health workers). Patients
and caregivers were asked about their marital status, number of
dependent children living at home, literacy, source of income and
how household water was sourced. Patients were also asked about
their medical status and lymphedema history, frequency andFrontiers in Tropical Diseases | www.frontiersin.org 3duration of ADL, days of work lost due to lymphedema, and use
of any lymphedema self-care practices. Caregivers were asked how
long they had been providing support for someone affected by
lymphedema. Since the majority of patients were affected by LF-
related lymphedema, the presenting features on each leg were
assessed according to the Dreyer 7-stage system (21). Dreyer
stages 3 and 4 were considered moderate and stages 5 – 7 as
severe lymphedema. The presence or absence and type of any
footwear was recorded. Patients were also asked the source of
washing and drinking water, the distance travelled to collect
household water, and the sex of the person who usually collected
the water. Questionnaires were administered at baseline with
follow-up questionnaires administered at 4-, 12-, and 24-weeks.
Patient, caregiver and health worker responses were entered to the
Open Data Kit Collect (ODK Collect) application (22) which had
been loaded onto an electronic tablet (Samsung Galaxy Tab A 10.1).
Patients recorded their lymphedema self-care activities in a daily
journal and also noted the presence of any acute symptoms, days
they were unable to work due to lymphedema, and the amount of
caregiver time required.
2.3 Lymphedema Self-Care Intervention
A full description of the intervention has been published (14).
Briefly, all participants (patients, caregivers, health workers) were
trained in lymphedema self-care as recommended by the WHO (3)
and in accordance with the LF MMDP Program implementation
policy in each country. This included education on the causes of
lymphedema in their region, (LF in Bangladesh and LF and
podoconiosis in Ethiopia) and on management of ADL episodes.
The need for daily hygiene andmeticulous skin care were explained,
and patients were shown how to thoroughly wash and dry their legsFIGURE 1 | Location of all included health centers in Bangladesh and Ethiopia.October 2021 | Volume 2 | Article 767045
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and interdigital lesions. Lower leg exercises performed while seated
and standing (5 repetitions of each exercise = 1 event) were
demonstrated and practiced, and leg elevation was recommended
overnight while sleeping, and during the day when possible.
Caregivers and health workers were included in the training and
patients were advised to access support and additional medication
from the health center if needed.
Patients were provided with a bowl, clean towels, and enough
soap and topical creams to complete the study, a paper journal for
each 4-week period, and a pencil (14). Patients and caregivers were
instructed in how to enter tick marks to a weekly activities chart in
the journal and given time to practice during the training session.
Self-care activities and the amount of caregiver time needed were
entered daily. Patients also recorded how much they walked (15-
minutes = 1 event), their water intake (glasses per day), fresh fruit
and vegetable consumption (days per week), any acute symptoms
present, and if they were unable to work due to lymphedema. At
each follow-up, the completed journal(s) were collected and
checked, participants were reminded of the daily self-care
activities, and enough journals for the next period were provided.
2.4 Analysis
Chi Squared tests were used for between country comparison on
participant characteristics (patients, caregivers, health workers).
Survey data on knowledge of the causes and management of
lymphedema, and self-reported lymphedema practices at 24-
weeks were given as a proportion of participants within each
country. If during the study any caregiver was replaced with a
new caregiver, the new caregiver data were not included in before-
and-after comparison on lymphedema knowledge. For the patient
journals, a weekly score for the average number of events per
activity were calculated from the number of tick marks entered to
the chart in first week of each 4-week journal. A random number
generator was used to select 30% of patients in each country and
data from all available journal pages was extracted on the presence
of any acute symptoms, and days of work lost due to lymphedema.
Student’s T-tests were used for between-country comparison of
journal scores at baseline. Linear regression was used to identify
patient characteristics associated with variance in weekly journal
scores at week-21 (the first page of the final journal).3 RESULTS
Patients in both countries experienced significant improvement
in objective measures of lymphedema status and these results
have been published for each country (15, 16).
3.1 Participants and Water Sources
A total of 272 people affected by moderate and severe lower limb
lymphedema, 272 designated caregivers, and 68 community
health workers were enrolled in the study. In Bangladesh, 142
patients, 142 caregivers, and 36 health workers were enrolled,
and during the course of the study 18 caregivers were replaced
with a new caregiver. In Ethiopia, 126 patients, 126 caregivers,
and 32 health workers were enrolled, and during the course ofFrontiers in Tropical Diseases | www.frontiersin.org 4the study 6 caregivers were replaced with a new caregiver. The
flow of all surveyed participants is shown in Figure 2.
There were significant between-country differences in
participant characteristics as shown in Table 1. Mean patient ages
were 54 ± 11.22 years in Bangladesh (median = 55, range 27 – 88)
and 58 ± 11.53 years in Ethiopia (range 25 – 84, p = 0.023). There
were more female patients in Bangladesh (n = 107; 75.4%) than in
Ethiopia (n = 56; 44.4%, p = 0.000). More than 90% of patients in
both countries had experienced lymphedema for 10 years or more
(Bangladesh n = 129; 90.9%, Ethiopia n = 118; 93.7%, p = 0.267) but
more patients in Ethiopia were affected by severe lymphedema (n =
78; 61.9%) than in Bangladesh (n = 50; 34.2% p = 0.000). Mean
caregiver ages were 38 ± 15.1 years in Bangladesh, and 36 ± 14.5
years in Ethiopia (p = 0.024). Most caregivers in Bangladesh had
provided assistance to someone with lymphedema prior to the
study (n = 142; 97.2%), and for 10 years or more (n = 100; 69.0%)
whereas most caregivers in Ethiopia were new (n = 90; 71.4%, p =
0.000) and fewer had provided assistance for 10 years or more (n =
28; 22.2%).Mosthealthworkerswere aged25–40withmore female
healthworkers inEthiopia (n=27; 90%) than inBangladesh (n=15;
42%, <0.001).
In Bangladesh 92.3% of patients sourced water for washing
from a tube well, and 83.3% had to walk less than 10 minutes to
collect household water. In Ethiopia 64.3% of patients sourced
water from a public tap and 15.9% from a protected well. Most
had to walk up to 30 minutes to collect water (52.4%) and 19%
had to walk 60 minutes or more. Water was collected by both
sexes in Bangladesh (female = 75; 51.4%) but few adult men
collected water in Ethiopia (n = 4; 3.2%).
3.2 Knowledge on Causes of Lymphedema
Knowledge on the causes of lymphedema increased in every
participant group in both countries over the study period
(Table 2). At baseline, 16.2% of patients in Bangladesh knew that
mosquitos, or worms in mosquitos, were a cause of lymphedema,
while 17.5%ofpatients inEthiopia knew thatnotwearing shoeswas
a cause of podoconiosis. Erroneous causes of lymphedema were
given inboth countries (Bangladesh; badwater n= 5, bad luckn=1,
Ethiopia; badwater n = 29, witchcraft n = 15, punishment fromgod
n = 13, bad luck n = 11). Caregivers had similar knowledge to
patients at baseline. In Bangladesh 25 (17.1%) caregivers knew that
mosquitos, or worms in mosquitos, were a cause of lymphedema
while 29 (23.0%) caregivers inEthiopia knew that notwearing shoes
was a cause of lymphedema. At 24-weeks no patient or caregiver in
either country gave any superstitious or erroneous cause of
lymphedema. In both countries, health workers knew at least one
correct cause of lymphedema at baseline (Bangladeshn=33; 91.7%,
Ethiopia n = 29; 90.6%) and this was increased to 100% in both
countries at 24-weeks.
3.3 Knowledge on Lymphedema
Management and Prevention
As shown in Figures 3–5 knowledge on lymphedema self-care
increased significantly among patients, caregivers and health
workers in both countries from baseline to 24-weeks, and 50%
of patients in Bangladesh and 64.6% of patients in Ethiopia were
able to identify all core activities.October 2021 | Volume 2 | Article 767045
Douglass et al. Lymphedema Self-Care Knowledge and PracticeTABLE 1 | Between country differences in participant characteristics at baseline.
Bangladesh Ethiopia p
Patients n = 142 n = 126
Age in years, mean (SD) 54 (11.22) 58 (11.53) 0.023
(median, range) (55, 27 – 88) (58, 25 – 84)
Sex = female 107 (75.4%) 56 (44.4%) 0.000a
Marital status = partnered 109 (76.8%) 86 (68.3%) 0.002a
Literacy = illiterate 83 (58.5%) 93 (73.8%) 0.100
Number of children at home ≥ 1 26 (18.3%) 86 (68.3%) 0.000a
Income status = family support 81 (57.0%) 2 (1.6%) 0.000a
Lymphedema stage = moderate 96 (65.8%) 48 (38.1%) 0.000b
Lymphedema stage = severe 50 (34.2%) 78 (61.9%)
Lymphedema duration ≥ 10 years 129 (90.9%) 118 (93.7%) 0.267a
Ever experienced ADL 136 (95.8%) 103 (81.7%) 0.000b
Other family member affected 34 (23.9%) 46 (36.5%) 0.003a
Wearing open toe shoes 131 (92.3%) 28 (22.4% 0.000a
Wearing closed shoes 5 (3.5%) 61 (48.8%)
Caregivers n = 142 n = 126
Age in years, mean (SD) 38 (15.1) 36 (14.5) 0.024c
Sex = female 83 (58.5%) 61 (48.4%) 0.163
Marital status = married 121 (85.2%) 83 (65.9%) <0.001
Literacy = illiterate 51 (35.9%) 51 (40.5%) 0.011
Income status = family support 56 (39.4%) 27 (21.4%) 0.007
Time as caregiver = new 4 (2.8%) 90 (71.4%) 0.000
Time as caregiver ≥ 10 years 100 (69.0%) 28 (22.2%)
HW n = 36 n = 32
Age = 25 – 40 years 27 (75%) 29 (97%) 0.015
Sex = female 15 (42%) 27 (90%) <0.001Frontiers in Tropical Diseases | www.frontiersin.org 5 October 2021 | Volume 2 | ArticleSD, standard deviation.
aPearson Chi-Square.
bFisher’s Exact Test.
cIndependent samples t-test.FIGURE 2 | Flow of patients, caregivers and health workers through the study.767045
Douglass et al. Lymphedema Self-Care Knowledge and PracticeTABLE 2 | Knowledge on causes of lymphedema at baseline and 24-weeks.




Patients Bangladesh Mosquitos or worms in mosquitoes mosquitoes 23 (16.2) 133 (97.8)
Ethiopia Mosquitos or worms in 0 (0.0) 82 (72.6)
Infectious disease 3 (2.4) 1 (0.9)
Not wearing shoes 22 (17.5) 107 (94.7)
Caregivers Bangladesh Mosquitos or worms in mosquitoes 25 (17.1) 117 (99.2)
Ethiopia Mosquitos or worms in mosquitoes 1 (0.8) 71 (66.4)
Not wearing shoes 29 (23.0) 92 (86.0)
Health workers Bangladesh Mosquitos or worms in mosquitoes 35 (97.2) 29 (100.0)
Ethiopia Mosquitos or worms in mosquitoes 4 (12.5) 23 (100.0)
Not wearing shoes 29 (90.1) 23 (100.0)Frontiers in Tropical Diseases | www.frontiersin.org Octo6 ber 2021 | Volume 2 | ArtiFIGURE 3 | Patient knowledge on lymphedema management.FIGURE 4 | Caregiver knowledge on lymphedema management.cle 767045
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for knowledge on limb washing among patients (Bangladesh n =
11; 7.7%, Ethiopia n = 64; 51.1%, Figure 3) and caregivers
(Bangladesh n = 44; 31.0%, Ethiopia n = 91; 72.2%, Figure 4),
but not between health workers (Bangladesh n = 26; 72.2%,
Ethiopia n = 28; 87.5%). At baseline 83.3% of health workers in
Bangladesh knew about exercise (n = 30), and 18.8% of health
workers in Ethiopia knew about limb elevation (n = 6, Figure 5).
3.4 Lymphedema Self-Care Practice
3.4.1 Self-Reported Self-Care Practice
During baseline surveys, few patients in Bangladesh reported
performing any lymphedema self-care activities (<10% for allFrontiers in Tropical Diseases | www.frontiersin.org 7activities) and in Ethiopia 56.3% (n = 71) of patients reported that
they practiced limb washing but no-one reported using exercise or
elevation. There was a significant improvement for all activities at
24-weeks in both countries (<0.001 for all comparisons, Figure 6).
3.4.2 Adherence to Self-Care Practices
The journals of 123patients inBangladesh (97.6%) and108patients
inEthiopia (95.6%)were collected at 24-weeks and aweekly average
score for each activity was calculated from the number of events
recorded in the first week of each journal (Table 3). The highest
score in each country was for limb washing (≥ 10 events per week)
which was reported by 87.8% of patients in Bangladesh (n = 108)
and 92.6% of patients in Ethiopia (n = 100). The next highest scoresFIGURE 5 | Health worker knowledge on lymphedema management.FIGURE 6 | Patient reported lymphedema self-care practice.October 2021 | Volume 2 | Article 767045
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by 81.3% of patients in Bangladesh (n = 100) and 64.8% in Ethiopia
(n = 70). The lowest scores were for the use of elevation which was
used≥ 5 times perweek by 44.4% of patients in Bangladesh (n = 48)
and 9.3% in Ethiopia (n = 10). Average weekly scores were
significantly higher in Bangladesh than in Ethiopia for washing,
exercise and elevation but the mean differences were small (p ≥
0.001for all comparisons). There were larger and significant
differences for; time spent walking which was higher in Ethiopia
(mean difference 7.4, 95%CI 5.83, 8.96, p = 0.000), andwater intake
which was higher in Bangladesh (mean difference 8.6, 95%CI 6.11,
11.03, p = 0.000). The average number of days per week that
caregiver assistance was given was also significantly higher in
Bangladesh than in Ethiopia (mean difference 3.5 days, 3.12, 3.76,
p = 0.000).
3.4.3 Factors Associated With Variation in
Self-Care Adherence
There were significant associations between participant
characteristics and variation in journal scores at follow-up (average
score for week-21) in both countries, for all activities except for limb
washing (Tables 4 and 5). There were no significant associations in
either country between performance of self-care activities and either
marital status, or the amount of caregiver time required.
Factors associated with significant variation in self-care in
Bangladesh are shown in Table 4. An increased age was associated
with lower weekly scores for performance of the leg exercises
(seated = 4 fewer events, p = 0.032, standing = 3 fewer events,Frontiers in Tropical Diseases | www.frontiersin.org 8p = 0.068), while literacy was associated with higher scores for
performance of the seated exercise (2 more events, p = 0.024). A
family history of lymphedema was associated with lower weekly
scores for walking (2 fewer events p = 0.050) and consumption of
fresh fruit and vegetables (2 fewer days, p = 0.018). Amore advanced
stage of lymphedema was associated with lower scores for day
elevation (2 fewer events, p = 0.0510) and consumption of fresh
fruit and vegetables (2 fewer days, p = 0.025), but with higher scores
forwater intake (4more glasses, p=0.035). Lymphedemadurationof
≥10yearswasassociatedwithhigherweekly scores forwater intake (9
more glasses, p = 0.023), but lower scores for night elevation (2 fewer
nights, p = 0.070). Therewas a large association between an increased
age and lower scores for water intake (7 fewer glasses, p = 0.070).
Factors associated with significant variation in self-care in
Ethiopia are shown in Table 5. Being female was associated with
lower weekly scores for both exercises (seated = 3 fewer events,
p = 0.062, standing = 3 fewer events, p = 0.043), while having one
or more dependent children at home was associated with higher
scores for seated exercises (3 more events, p = 0.016). There was a
large and significant association between being in paid work and
lower weekly scores for night elevation (6 fewer nights, p =
0.010). There were no significant factors associated with fresh
fruit and vegetable consumption or water intake in Ethiopia.
3.4.4 Reporting of Acute Symptoms and Days of
Work Lost Due to Lymphedema
Data on acute symptoms and days of work lost due to
lymphedema during the study period were extracted from theTABLE 3 | Average weekly score for self-care activities recorded in the patient journals.
Activity Average weekly score (events)
Mean (SD) (range) Mean (SD) (range) Mean difference (SE) 95% Confident Interval
Bangladesh n = 139 Ethiopia n = 123
Washing 15.3 (3.9) (6.8 - 26.3) 13.6 (1.5) (9.0 - 17.5) 1.7 (0.4)** 0.99, 2.40
Standing exercises 15.5 (5.8) (5.0 - 38.3) 12.4 (6.0) (0.0 - 37.3) 3.0 (0.7)** 1.59, 4.47
Seated exercises 15.2 (6.0) (2.7 - 37.7) 12.6 (5.7) (3.0 - 34.0) 2.5 (0.7)* 1.12, 3.96
Daytime elevation 10.2 (4.7) (0.0 - 21.3) 5.7 (3.6) (0.0 - 18.8) 4.5 (0.5)** 3.46, 5.48
Overnight elevation 6.8 (0.8) (0 - 7) 6.5 (1.4) (0 - 7) 0.29 (0.1)# 0.01, 0.56
Walking, 15-minutes 12.6 (5.5) (5.2 - 41.7) 19.9 (7.1) (6.5 - 42.0) -7.4 (0.8)** -8.96, -5.83
Water, glasses 33.1 (13.1) (5.8 - 78.7) 24.5 (6.3) (7.8 - 35.4) 8.6 (1.3)** 6.11, 11.03
Fruit/vegetable, serves 10.7 (4.8) (1.8 - 26.7) 6.5 (4.1) (0.0 - 17.5) 4.2 (0.6)** 3.07, 5.23
Care-giver days 4.3 (1.8) (0.0 - 11.8) 0.8 (0.6) (0.0 - 2.5) 3.5 (0.2)** 3.12, 3.76October 2021 | V*p = 0.001, **p = 0.000, #p = 0.045.TABLE 4 | Factors associated with significant variance in self-care practices in Bangladesh.
Unstandardized Coefficients
Activity Factor Std. Error t p
Seated exercise Increased age -4.082 1.883 -2.168 0.032
Literate 2.435 1.066 2.285 0.024
Walking Family history of lymphedema -2.273 1.149 -1.978 0.050
Day elevation Severe lymphedema -1.652 0.840 -1.968 0.051
Drinking water Severe lymphedema 4.789 2.249 2.130 0.035
Duration ≥ 10 years 8.782 3.804 2.309 0.023
Fresh fruit and vegetables Family history of lymphedema -2.323 0.968 -2.401 0.018
Severe lymphedema -1.904 0.839 -2.267 0.025olume 2 | Article 767045
Douglass et al. Lymphedema Self-Care Knowledge and Practicejournals of 46 patients in Bangladesh and 29 patients in Ethiopia
(Table 6). In both countries a greater proportion of patients
recorded ADL symptoms such as pain and redness in their
journals, than patients who recalled any ADL events during the
study period at 24-weeks. Similarly, a greater proportion of
patients in both countries recorded days of work lost due to
lymphedema in their journals, than patients who reported days
off work by recall at 24-weeks.4 DISCUSSION
TheWHORoadmap to endNTDs obliges us tomeasure the public
health impact of interventions (1). However, countries seeking
validation in the GPELF need only measure actions such as
mapping cases, and reporting the number of health centers
capable of offering services (8). There is no requirement to report
on the number of people who are trained in lymphedema self-
management, or the frequency of their self-care practice (8).
However, results presented here from both Bangladesh and
Ethiopia showed that while most health workers had good
knowledge on lymphedema causes (>90%) and the need for limb
hygiene (>70%), knowledge among the end-users, the patients and
their caregivers was much lower, less than 25% for either
population. This knowledge gap must be addressed, and the goal
to reduce the suffering of people affected by lymphedema requires
that effective tools are placed in the hands of those affected and their
families (23).Newapproaches and tools are beingdeveloped tohelp
health workers objectively assess the patient’s condition (24–26),
but without measures in the validation dossier on meaningful
actions taken by the end user in terms of quality-of-life,
improvement in productivity, or reduction in disability, we fail to
capture the public health impact of lymphedema interventions.
Chronic skin disease from LF, podoconiosis and other NTDs are
managed by similar practices and present considerable potential for
cross-cutting service delivery in an integrated health management
system(4). To realize this, general and community specific challenges
and barriers must be considered, and in our study contrasts in
topography and climate provided a backdrop to knowledge and
behavior in each community. In Bangladesh where water is plentiful
and communities are closely clustered around low-lying rice paddies
and vegetable gardens, people washed more frequently, performed
more leg exercises but walked less. In Ethiopia where villages are
separated by large tracks of dry farmland and water is scarce, people
washed less frequently and walked more, doing fewer of the leg
exercises. Elevation was used the least in both countries, which is
consistent with other reports from Ethiopia (27), Zambia (28), Sri
Lanka (29), and inHaiti (30)where compliancewith legwashingwasFrontiers in Tropical Diseases | www.frontiersin.org 988% while less than 50% of the study cohort were sleeping with the
foot of the bed raised. We found several patient specific factors
associated with adherence in each country but few previous reports
for comparison.Age, sex and literacyhavebeendiscussed in regard to
lymphedema knowledge and health seeking behaviors (31, 32), or in
association with lymphedema stage or ADL frequency (23). Addiss
etal. (33) reported that overall adherence to lymphedema self-care
practices was significantly associatedwith being female (OR 1.6, 95%
Confidence Interval [CI] 1.0–2.5, P = 0.05) and over 40 years of age
(OR1.5, 95%CI1.1–2.0, P=0.02), butnoother studieshave reported
on factors associated with performance of individual self-care
activities. Adapting which practices are recommended or
emphasized to accommodate environmental, personal and cultural
factors may increase the potential for widespread acceptance and
integration of beneficial practices across the whole community.
Dataonadherence to self-carepractices is typically collectedeither
by survey in which participants are asked to recall events
retrospectively, or via a patient journal where activities are
recorded on a daily or weekly basis. In our study we collected
adherence data using both methods with general concordance in
the results on performance of the self-care activities, suggesting either
method may be suitable for assessing adherence. However, in both
countries, more acute symptoms were reported in the journals than
via the surveys, which indicates that people may have experienced
ADL symptoms more frequently during the study period than were
captured by recall at the end. Likewise, more days where the patient
wasunable toworkdue to lymphedemaappeared in the journals than
were recalled by survey. It is our view that a daily journal or chart kept
by the patient and/or their caregiver provides more accurate data on
theses markers of disease than retrospective questionnaires.
Unfortunately, we did not ask patients or caregivers if they
had received prior MDA or training in lymphedema self-
management and data on this may have helped to elucidate
the disconnect between knowledge held at the health center and
general awareness found among patients and caregivers at
baseline. Furthermore, in each country some of the original
caregivers were replaced by a new caregiver during the course
of the study. While we accounted for this in our before and afterTABLE 6 | Proportion of patients who reported ADL and days of work lost due
to lymphedema by journal record and 24-week survey.




ADL Bangladesh 41 (89.1) 17 (37.0)
Ethiopia 12 (41.4) 5 (17.2)
Work lost due to lymphedema Bangladesh 38 (82.6) 17 (37)
Ethiopia 5 (17.2) 3 (10.3)October 2021 | Volume 2TABLE 5 | Factors associated with significant variance in self-care practices in Ethiopia.
Unstandardized Coefficients
Activity Factor Std. Error t p
Standing exercise Female -3.338 1.628 -2.051 0.043
Seated exercise ≥ 1 child at home 3.122 1.281 2.437 0.016
Night elevation Paid work -5.597 2.135 -2.621 0.010| Article 767045
Douglass et al. Lymphedema Self-Care Knowledge and Practicecomparison on caregiver knowledge, it should be noted that
repeated training of new stakeholders will be needed. The
original study design and sample size calculations were based
on the primary outcomes in the RCT and the results are limited
by the lack of longer term follow up. A further shortcoming was
in only extracting data from the first week of each 4-week journal
to calculate the weekly adherence scores, however it was noted
that the first page of each journal generally had the most
complete entries with blank spaces and skipped pages more
frequently among later pages. The study strengths were in the
inclusion of a large number of participants in two contrasting
settings, and the collection of data on caregivers and health
workers as well as patients. We anticipate these observations on
knowledge and adherence in Bangladesh and Ethiopia will be
useful to other endemic countries with similar populations.
It is well documented that people affected by lymphedema at all
stages have impairedqualify of life and increasedfinancial pressures
(34), and that introduction of a hygiene centered self-care program
can improve symptoms and reduce ADL episodes (11, 12). In our
study, people affected by moderate and severe lymphedema and
their caregivers were able to learn and apply lymphedema self-care
with a high level of adherence over 24-weeks. Such community
based and patient-oriented health services are fundamental to
achieving the Sustainable Development Goals (SDG) in universal
health coverage, and for achievingglobal targets for actiononNTDs
(SDG3), alleviating poverty (SDG1) and hunger (SDG2), enabling
people topursue aneducation (SDG4) and leadproductiveworking
lives (SDG 8) (1), and to meet the core Roadmap agenda to move
away from external drivers and enable in-country autonomy in
program delivery (1).
5 CONCLUSION
In Bangladesh and Ethiopia, lymphedema knowledge and self-
care practice increased significantly 24-weeks after lymphedema
self-care training. Daily performance of lymphedema self-care
can improve clinical outcomes and social inclusion for sufferers,
but patient and community level ownership of the program is
essential for sustainability. More needs to be done to ensure that
knowledge held at the health center is transferred to the patients
and caregivers and repeated for new stakeholders. Research on
the lived experience of affected persons, on the effectiveness of
individual components of self-care, and on factors affecting
patient adherence are urgently needed to guide service delivery.
People faced with lifelong chronic disease deserve to be guided by
appropriate and acceptable recommendations for self-care and
provided with the necessary tools and support to achieve it.Frontiers in Tropical Diseases | www.frontiersin.org 10DATA AVAILABILITY STATEMENT
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